


_,t. 6_.2-_,.c.it

A EI_ONU"rRON IC OIVlS|ON _)

Publication No, U_1797

SPACE AND WEAPON SYSTEMS

T_HNIC_ L REFKDRT

FOURTEENTH BIMONTHLY
TECHNICAL PROGRESS REPORT

A LUNAR SEISMOMETER CAPSULE
SUBSYSTEM FOP. RANGER

Prepared for: Jet Propulsion Laboratory
California Instituteof Technology
Pasadena_ California

Under Contract: JPL Contract N-ZI453

{Issued under NASA Contract NAS7-100)

Prepared by: Spacecraft Projects

Reportin_ Period: 19 June to 18 August 196Z

i

1965076696-003



A ERONUTR'ONIC DJVIS{ON

CON2_NTS

SECTION PAGE

1 SUMMARY ...................... 1

2 ENGINEERING AND TEST EFFORT

a. Survival Sphere ................ 2

b. Anctllary Equlpment .............. 18

3 STA_;S OF RANGER 5 FLIG_IT HARDWARE

a. Survival Sphere .............. 28

b. Ancillary Equipment .............. 29

4 LOG OF NONCONFORMING MATERIAL REPORTS AND ASSEMBLY

SQUAWKS ...................... 31

*.|

il

1965076696-004



& ERONUTRO;',t IC D,VIS_ON

ILLUSTRATIONS

FIGURE PAGE

[ Po_t-Amplifier Assembly .............. 3

2 Sequence Timer Components Prior to Welding .... 5

3 Sequence T_mer Assembly Prior to Potting ..... 7

4 Sequence Timer Final Assembly ........... 8

5 Printed Circuit Board Squib Switch ........ 9

6 Squib Switch Assembly ............... 10

7 Sphere 15 Thermal Test Instrumentation ...... 12

8 Space Simulation Chamber Thermal Test of Sphere 15 !3

9 DPT-6 Vibratloo Test - Vertical Plane ....... 16

tO DFT-6 Vtbrattei_ Test - Lateral Plane ....... 17

Ii External Wiring Test Configuration ........ 20

12 External Wiring - Clamp Ju-vera .......... 21

13 External Wiring - J-Box Modification ....... 22

14 External Wiring - Bolt-Cutler Leads ........ 24

15 P&SA Junction of External Wiring ......... 25

I

1965076696-005



AE:RONU'rRON_C OIVJSION

LUNAR SEISMOME_R CAPSULE SUBSYSTEM FOR RANGEr_

1. su . Y 13 -

Aeronutronic Division of Ford Motor Company, under a JPL sub-

contract, has developed a complete lunar capsule subsystem for R_ngers
3, 4, and 5. Capsules have been supplied for Rangers 3 and 4 on schedule

and with no significant deviations from specifications.

The major effort during the June - July reporting period has

been directed toward the fabrication and assembly of Ranger 5 flight

hardware. The major engineering programs for modification of cepsule

electronics have been completed, and the resulting parta have been tested

satisfactorily. In all cases the design objectives were achieved. Thls

modification effort incl_ded significant changes in the capsule trans _

mitrer, sequence timer, and squib switch assembly,

Major change_ in the ancillary equipment are confined to the

power and sequencing assembly and external wiring. The wi_InR changes

have been completed and satisfactorily tested; the test model of the new

power and sequencing unit is being readied for test.

Preparations for the AHR opetatlons are underway. All field

procedures have been reviewed and modified at, required by system chanses

or experience from the Ranger 4 launch. The apeclfic field crew has been

selected, and responstbilltlel have b@en amslgned. Shipping schedules

for field support equipment and flIsht hardware have been established and

coordinated with JFL field operatlons $chedules.

;)
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2. ENGINEERING AND TEST EFFORT

a. Survival Spher_

(I) __CD_psuleTransmitter

Two Ranger 5 flight transmitters whic:h incorporate redesigm

areas presented on pages 2 and 3 of the _irceenth Bimonthly Technical

Report, A Lunar Selsmometer Capsule Subsystem for Ranger, Publication No.
U-1743, have been fabricated and tested.

The new layout of critical bypass elements in the buffer amplifier

s_nd power amplifier circuits has minimized ground loop problems which had

previously caused difficulty with tuning and stable adjustment of modula-
tion index.

Addition of a trimpot to adjust the 560-cycle subcarrier input

amplitude to the phase modulator has decreased modulation Indem adjustment

time. Previously this adjustment was made by selectin_ values of a capaci-
tive divider; the limitation imposed by standard capacitor value restricted

the accuracy of adjustment and required much longer adjustment time.

a]l JFD glass and quartz dleIP?tric trimmer capacitors h_ve been

replaced with Johanson ceramic body alr-dlelectrlc units. Th_ Q of the

Johangon capacitors is from 3 to 4 times that of the glaam dielectric units,

resulting in less cir._it loss and a noticeable increase in efficiency.

Because the body of theme units is made of alumina, they are much more

rug6ed than the trimmer capacitors which were previously used. Extensive

shock testing produced no measurable capacity change or momentary shorlIng

at impact. Th_se thr_e electrlc_l chansea have resulted in • much more

stable and reproducible tranmmltter with Increased impact resimtance.

Numerous other mechanical deJisn chanses, such as bushin_ cabte routing

holes in the chassis, re-layout of the VCO post-amplifier and improvement

of cavity and cmvlty feed design, provlde a more relllble unit while decreas-

ing overall assembly time. A photograph of th_ new VCO poat-ampllfier

board is shown in FiRure I. The new printed clrcu_t bocrd replaces the

wired terminal board used in previous rransmitte:s. The new de_,Lgn relulta

in an improved circuit layout and facilitates the fabrication of the

assembly.

(;
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(2) Se_Ti_,e r

The sequence timer has beet redesigned using welded circuit

packaging techniques to malt_tain the high component packing density require-

ments, while at the same t.tae not compromJsing the reproducibility, qdallty

assdrance, and operaticnal reliability req_lirements of the flight hardware.

Conversion to this welded module approach has eliminated the severe fabrica-

tion problems present in the previous h Lgh density soldered assembly, such

as soldering wiLhin 1/32 of an ir.ch of component bodies, sharp bending of

component leads, teflon irsulation cold f,,.owco[_ditions, and severe limit-

_tions on the quality control of the unit.

The sequence timer w_iJcd module is rather unique in that the

large number of circuit interconnections required has resulted in a multi-

lL_yer module. It is a cordwood package with five layers of welded inter-

connections separated by O.O07-Jn. mylar wafers. The appropriate interconnec-

clan layout h_s been photo-reproduced on each wafer and these serve as

guides for assembly and inspection, in addition to insulating the individ-

ual layers. Tl_e welded assembly is subsequently encapsulated with a semi-

rigid epoxy system. Electrical outputs are provided by standard terminals

mounted on an epoxy fiberglass header board. Lead outputs from the circuit

module _re welded to these terminals. The terminals provide a convenient

means f_;_"external connection to the timer without presenting any possibility

of damaging the encapsulated timer assembly.

Complete specifications covering design, fabrication, and quality

assurance of welded circuit .modules for the lunar capsulr development pro-

gram have been generated. In conjunction with these, detailed assembly

procedures, equipment and process control procedures, and in-process inspec-

tion records are followeC during the fabrication of each module assembly.

Two design proof test (DPT) units of the new sequence timer have been
fabricated and type tested. These units were entirely successful. Flight

• parts II and 12 are also c_mplete through acceptance test.

The redesign of the sequence timer has produced at, assembly of

greatly improved quality and also has increased significantly _he reproduci-

bility of the unit. Approximately one-half the number of fabric.ltlon hours

required _o build the previous design are necessary to build the redesigned

sequence timer,

Fhotogrsphs showing the sequence timer during various stages ot

fabrication t_e included with this report. Figure 2 shows the assembly

with the cow,ponchoS in place between the mylar wafers. There are 114

S
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cor_onents in this ..nw_dule.Figure 3 shows the assembly after comp!etion
of the welding. A completed assembly is shown in Figure 4. me module
shown in this figure is ready 5,r encapsulation.

(3) S_uib Switch Assembly

The redesign of the squib _itch assembly has been cc_pleted.
Two design proof test models were fabricated and tested. _ne results of
the tests were satisfactory for both units.

The ne_ design incorporates Atlas squib switches which have a
higher no-fire current and may be heat-sterilized.

A photograph of a partially completed squib switch assembly is
shoun In Figure 5, and a completed as_.embly is shown in Figure 6. The
new design uses printed circuit boards rather than the poJnt-¢o-polnt wired
terminal boar_ which was previously used. 1_nls has minimized _he wiring
complexity and results in simplification cf the assembly procedure.

(4) RFI. Investigatlon

The RFI investigation has been terminated, and a complete
report (ADF Publication No. SCPS-30, dated July 12, 1962) has been published
by Aeronutronic. Audltlonal work has been done at JPL on the transmitter
removed from Capsule I0, the original Ranger 3 flight unit. Results of
this study are included in a JPL memo ERG No. 134.

Results from all of these tests point to the desirability of
havln$ a suitable high sensitivity (-140 db_) cecelver available when tuning
lunar capsule transmitters to minimize the po_slbillty of delivering a unit
with excessive 890.040-mc output.

Present plans call for a compatibility check on the JPL FTM of
all flight transmitters before sphere buildup.

(5) Component _allfication

! Components to be used in P_nger 5 capsules are being qualified
according to Aeronutronlc Specification 806202 and 806203.

Approximately 75 percen_ of all c_aponents have been lot qualified
_: and it is expected that lot qualification will be completed by August 24,1962.

i
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To date only one lot ha_ failed to qualify. These were Texas
Inatrumentn* l_0-_fd tantalum capacitors from t;;e Raoget" ] and h residuals.
Tlle symptom o£ £ailure was a mtrked increased in dc lemkase current _f_er
aback test. U. ,_. Semcor'n 180-ufd capacitors are now being used and
hsve _urvived el| qunl|fication tests,

f!l__ of !or queli.¢_c-_t!en d_ta i_ _:eln_ m_Intained by cr;_in_r _:

in ft. This includes tent data charts° phocugraphs of accelerometer _;-levels
as traced on an o_ctlloscope, and opectal test procedureg.

(_Jnltfied compon,_,ts are being marked _nd stored in the bond stock

room ae qualified lots.

The Sphere 15 thermal tests were started on June 29, 1962,
nnd completed on July _h, 1962, The primary test objective was to deter-
Mine if adequate _her_.al protection ts afforded by the thermal valve and
insulation under _lmulnted _unnr vacuum and thermal envtronn_nt, The

e,tansmitter was operated contLnuoutly and monitored periodically to deter-
mine operational characteristics in the lunar environment,

The sphere va_ constructed with lnstrume_.t_tion leads penal'ate_n8
the limiter for external mor'.toring _nd control ms follows:

(c) Actuation of the timer by connectin8 le_ds
acroas the 25-_ switch and monitorlnl_ the
occurreflce of the event

(b) Monitorin$ of battery volt_.e

(c) Monitoring of inner _ph_t'e temperature

' (d) Honitor[nB Of tran|mi_ter pouer end

transmitter carrier frequency

The initrumant._tion set-up is iho_11 in Fiiiure 7.

The ttatwas conducted in the Aeronut_onic Vtcuum Chamber Fgcility
shown in ttisure 8. The chamber contained = c,,pper thermal Jacket which
wm= cooled by liquid nitrollen and he, ted by clrcul_tinB heated water, The
J_cket wm| wint_lned at �œ*\�´�durinl;tl_e hot cycle (lunar dmy) and -_eO°F
durin$ the cold cycle (Lunar ntsht),

1965076696-022
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FIGURE 8, SPHERE SIMULATION CRANBER DIERY_L I"ES7 OF SPHERE 15
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The test was started in a _snner to simulate a lu;_ar landing on

the dark _ide of the moon. The sphere was held under vacuum for 60 hr at

ambient c_?erature. T_._ :old wall was turned on 45 minutes prior to
penetrator tiL_er start, and at the time of penetrator firing was at tempera-

tur,:s of -250°F. the rold cycle was contlnued until the internal tempera-

ture reached 32°F. At this time _he liquid nitrogen flow was stopped, and

the Jac_ecs were cohverted Co a hot cycle.

During t_c _c!,_ cycle the equilibrium heat loss rate through the
insulat'en and associated conductances was 7.7 w at 1 to 3 chamber pressure.

A correcti n for cha_.ber pressure predicts a heat loss rate of approximately
4 _ for a lunar night landing without impact degradation of _he insu'._tion.

!_he analogous ccrrec__ed heat lo2s rate predicted for the lunar day is

slightly in excess of 2 w. A cold test performed subsequent to the remov_l
o? all boil-of_ and flotation fluid contamination indicates that an addl-

tional 50-percent reduction in night heat loss rates can be gained by

landing and initlating operatior durln 8 the lunar day. A comprehensive

report _nterpr¢_ing there results in terns of payload performanc_ on the

luna" surface is in progress.

The Spher_ 15 was installed in the vacuum chamber and measurements

of transmitter output vower, frequency, etc., were .._ade. The results of

the_e checks and deta from acceptance tests is shown in Table I.

TABLE l

SPHERE 15 FEST DATA

Acceptance Test Data

Car .er frequency (at 70°F) 960.154020 mc

_acrter power 52.5 mw

Pre-ther_l l_st Data

Carrier frequency 960. 157390 mc

Cazrier power 76.8 db above lpv/mc

VC0 frequency 560 cps

9-v battery 9.4907

6-v battery 6,299

Posi.-therem! Test Data

Carrier frequency 960. 154020

Carrxer power 52.5

9-v bsttery * 8.240

6-v b_Ltery * 2. 182

• At t_m,-, of first indication of battery ure
-i_.
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A transmitter carrier signal level change was noted at the time

of penetrator firing and during a period when ice formed on the sphere and
instrumentation wiring. Except for these instances, the signal level
remained at essentially the level observed at the start of the test until

the temperature of the inner sphere reached o36°F at which time the 6-v

b_ttery voltage dropped to 2 v.

Battery voltage levels changed less than 0.3v until battegy
failure occurred. The temperature of the payload was recorded as -36°F

at the time an abnormally low battery voltage was noted.

During the test no abnormal variations in transmitter operatlon

or in battery voltages were observed until failure of the battery occurred.

A rupture of the battery case was found at the time the inner sphere was
opened for ren_val of the transmitter.

(7)

The Ranger 5 lunar capsule _ssembly incorporated changes

which require design proof teat requallfication. The desisn proof test

program was conducted for both internal and external components. The hard-
_are which was qualified included the transmitter, sequence timer, squib
switch assembly within the capsule, and the external wiring and altimeter

structure external co the capsule.

The DPT-I transmitter, DPT-I sequence timer, and DPT-I squib

switch assembly werc impact tested on the Hyge sled in the component fix-
ture. _e shock pulse was 3000 g for 4 msec. The post-impact evaluation

indicated completely satisfactory operation of all components. On the

basis of the sled t_st performance, the fabrication of th$ DFY-6 sphere
commenced.

The DPT-6 sphere was built containing the DPT-2 sequence timer,
the DFT-2 squib switch assembly, and the DPT-I tranu_ttter. The sphere con-

t_ined an active battery, complete antenna system, and fuses to s/Jmlate

loadings of missing components as required to alloy performance checkout of

the redesigned components. The payload was floated and placed In a flight-
type impact llmiter.

The initial test was design proof test vibration. The s?here

was vibrated as a component in three planes in test setup as thorn in

Figures 9 and I0 to component proof test levels. The redesigned component_
were unaffected by vibration; hot_ver, a cabin8 loot failure occurred.

Poat-moctem analysis revealedthat the caging foct had retracted; there
was nc structural failure. The retaining disk which is held by friction

8_

19
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had twisted, thereby releasing the caging foot. This failure had never
occurred before and is apparen_-ly due to ircreased vibration levels. With
the symmetrical vent installation, peak g levels on the sphere had reached
I0 g. In previous configuration tests, the peak g levels on the sphere
w:re below 6 g. Qualification of the gaging foot was accomplished at the
lover levels. As a result of this failure, the sy_aetrical vent mounting
brackets have been redesigned to reduce their stiffness and consequently
t: reduce the ,-ibrativn a_!!ficat_-o_ to the sphere to the original ._evel_
Tests are being conducted to cot.firm the reduced levels.

After the vibration test, the lunar sphere was subjected to
simulated lunar impact in the Hyge machine. The lunar sphere was impacted
at a velocity of 200 ft/sec. The impact test fixture wee placed at 45 deg
co the path of travel and provided an initial bounce impact and a rebound
90-deg impact. The transmitter output was received on the l_pire Devices
Spectru_ Analyzer and recorded on the CEC Oscillograph. Transmitter output
stopped instantaneously upon impact. Posc-mort_a of the transmitter revealed
Intermlttent contact of one of the ground straps clamped under a cap6cltor.
The ground strap is made of soft _tal, and apparently the impact caused
enough distortion to -._iieve the air.aching pressure. As a result o_ this
test, the grounding _echod was changed to include a silver-filled epoxy
:onnec[ion between the capaciLor, gro,..nd strap, and transmitter houslng.
This silver-filled epoxy is covered by pottln,_ v.tth hard epoxy co prevent
shifting during impact, Subsequent seed tests have indicated the s.ltabtllty
of this change.

In add£¢i_ :o the intermittent groand, it was de_ermlned that
one of the flat dipped capa;i_ors had co_e unbonded, although electrical
contlnulCy was noC Int_rr,Jpted. As a result, he.eva:r, addi¢i_rml ex_©nslve
cha_Jges in bonding procedures are being made, and a number of additional
Jled tests are programmed. Results th,,s far indicate co, fete and con-
slsten¢ impact survival.

• Post-mortsm checks o{ _he squib switch and sequence timer showed
no change _n performance d_e to Impact, t/h¢n the sec;uence was In,elated,
all iunctions were performed within I set of the scheduled time, _ell with-
in the specification 1isles.

b. /mcillary _qul_nt

The redesign of the poster and _equencing _mbly hes been
completed _nd a design proof model is curren_ty being _abrtceted. _he

_ design changes which t_e_e incorporated in this unlt were de_cribed in the

1965076696-030
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Thirteenth Bimonthly Technical Progress Report, Development of a Lunar
Selsmometer Capsule Subsystem for Ranger, Publication No. U-i743, An
additional change which was not described is the replacement of the acceler-
ation switch and its associated sr_Ing timer with a pressure switch which
will auco_.atlcally arm the power and sequencing asse_,bly st a_ altltude of
23,000 ft. All tests which w_re performed on _he new switch indlcata that
improved rellabillty of the power and sequencin 8 assembly arming system
will be obtained with this swir, ch re?18cement.

Design proof tests on _hIA assembIF will be completed during the
month of August t962.

(2) gxternal Wtri_ng

The redesign effort for the external wiring was l_rgely
completed in 2une. Hardva-,e for design proof testing was th(rn fabricated,
This hazdvare we-. reviewed at a L_slgn Ensineerlng Inspection on July 16,
and then te_*.ed in accordance vith IMstSn Froof Test Flan B-24. The test
setup is shown in Figure ii. All o_ the externet wiring passed the t_st
successfully, l_abrica_loa of U:e Ranger _ flight hardware was then begun.

The redesign of the -=xternal wiring resulted in a number of ¢hanps
which she.ald increase the reliability of the lunar capsule subsystem. All
areas _hich ha(i been troublesome during fabricatioa, tas_In$, or final
checkout were improved, FalJor eJ_ph_sis wcs placed on siaqp|Ifytn8 the hard°
ware and reducing the number of sold@r connections. The --,Jot desil_a
Improvements are as follows:

(a) _er Clm Con_tact Jus@er_ (See Fipre 12)

• l_de adjustable for better alilr_Int

• I*_de removable as an assembly wtthou_
removing clasp

Fingers blft;rcatad for _edundant contact
ak'ees

(b) _ (Ses Figure 1_)

|li=ir_r_d heat-effect,.d FVC insulation

• )loved J-_ receptacle to a position sore
accessible for usa and inspection
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R_ducod _hv _._aher of solder r.ermi_aLi
fro_ 26 to 12

Chsh_ed the _r,_t_al hoard harnemm tsa
41low it to he built _nd tnmp_ct_d outAtd_
[_f the bOX

(_e Fi_:_re 13)

R[iminsted thai <onnec_or and it= )7

molder J_,,|nt •

(d) SeD.rstA_n C,O_t=ct.e_on the Altt_r lu_Der_
__ (Sec ri_[ure l&)

[|iminat_d the_he 3 pressure con_ects end 9
_ot_er connectto_ by r_rou£tn_ _ cohLe
alonB th_ _truc_ur_

(e) _n_ecc r*dJ_ _n Lh__P_etr_tor

Chans_4 the terminll_ to pezmlt bv_ter
tnetatt_ti_rt o_ the _afe_y ehortl

(f) Shield, Te[mtne t_j (See Ft_rv 1_)

, Included thv _,e of cr_nq)-on _errules for
better connection to all wtrtn8 shields

The ex¢_rnal vLrtn_ vas t_Ited at de_ien proof leveLe of flteht
vLbration _nd shock, 1_neexternal virint_ conflliuration included eLtimecer

, wtrtn=, re_rosuppor_ wirin|, toys= cl_mp cont,c_ flnl,re, re_rowirinl,
and dummy power and =equenctnl assembly. The vibration con{t|uretton
consisted of the bess pt_t,, altimeter 41_emb|y, reCroiuppor¢ assembly,
empty reCromotor ceee _nd dun=,_ypow.r and eequenctnl assembly. (See
Pt_ure tl,)

l_e electrical circuits were m_,eured prior to, duties and ether
exposure _o environment,. The Lunar capsule electr_c=l ctrcuit_ vere checked
_or normal resistance veluee eeeen_iilly In eccordance vLth Aeronutrontc
Speci_LcitLon t,C(d)-147, There _ere no chenll, e observed in ree_so_ance
reedLn|e durtnl or after the vLbr,tlon toot except el descrLbed below,
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After the lower clecp was in place and the fiberglass cover was
attached, an open circuit was observed in the "Leg F" boltcutter

Etidence indicsted _het pressure exerted by the shield had lifted
sufficiently Lc cause an open circuit. No open circuit was

a_!er r_he shield yes remo_c._ end adjustments were made. Results
_ost-vibrstlon electt'cal ch_;k are /holm on Table 2.

TABLE 2

ALTIMEEER SUPPORT STRUCTUREWIRING
POST-VIBI_TION CHZCK

Tes___t _ Pi.gn _ Pin Resistance

l 3 A 3 C 7.08
2 3 A 3 E 3.62
3 3 B 3 D 0.20
4 3 A 607 7 3.74
5 3 B 607 6 0.37
6 3 B 2 C 0.20
7 3 G 2 F 0.22
8 3 G 2 D 0.19
9 2 D Ground O. 014

10 2 B 607 8 0.35
11 _ E t 2 0.27
!2 2 J 1 1 0.27
13 2 K B5 (_.) O. 16
14 2 G B5 (P,D) Oo16
1.5 2 A B6 (1_) 0.23
16 2 H B6 (RD) 0.23
17 I B I A *1 < 100K
18 1 C 607 3 0.27
19 1 F 607 4 0.27

extension swltch down

Durtn$ all levels of vibration continuity of altimeter bolt-
lm tr clamp boltcutter con_act flnlers and the alt_eter fuzing

conL.huously checked by instrumentation. There was no evidence
clrcul_.

1965076696-040
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(3) .Gamma.Lay Interference from A1tlueeer

It was detexlnlned that the Saum8 ray interference vas ca_uJed
by a minute particle of Cobalt 60 in the tranmsltter-recelver (T-R) tube
in the altimeter.

The interference probieu yes approached in the follovins vay8:

(a) Install lead shielding a:round the tube.
(b) Replace the T-R tube vith me esitting alpha

instead of &sam rays.

Lead _hleldins was in, tailed in an altimeter asse=bly and te_r_ed
at JYL l_dlatton Lab. The reduction in gauss radietion _as InsIKniflcant,
so further investigation of this lethod was dropped.

The second me_hod yes also tested at the JPL l_Jdiacton Lab. ._o ..
=easurable radiation was ,_._nitted from the new type T-R tube. There is
apparently no deKrad_tlon in performance of tlhe sltl_eter due co thla
change in T-R cube. This change is beins incorporated in the flight ellS-
_eter8 for Ranger 5.

Acceptance tests yell start in August 1962.

(t.) Syst_ Test SuFport ac JPL for RanKer $

System Tests conducted at JPL for kanM;r $ d_rtn8 the re-
porCin S period are as follov_:

(a) Initial pover turn-on subsystems and special tests
(b) Systmss test and evaluation celt
(c) Space simulator test
(d) Hatch mate and RF coupler tests
(e) D_mty run on limited ccmq_tibility teat
(f) Live _quib test

In general, the tests proved that the electrical interface
becveen the lunar capsule and the lan8er $ spacecraft Is correct. All
spacecraft com_nds vhich involved the lunar capsule operated _yrotechntc
devices as require_. Vartstioas in altimeter &¢'. voltase supplied to
the spacecrefc data encoder durin 8 cesta vere observed to vary the fre-
qumncy of tha_ spacecraft teleletry channel essisned to recruiter eqp4ce-
craft, vidico_, and Lunar capsule altimeter operation.
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A fuzing s£gr, el prcrvlded t_rough operation of true alcImeter in a

deep space envlron_ent operated squib slmulators and this event was moci_
cored by spacecraft GSE. l'c,e _Ignal to cause fuzin$ teas provided In a
m_nner s_milar to ac_-ual oper_tlon.

Du_°ing _he live squib test, ac_.uel boltcutters and I8;_Iters were

_ed. Spacecraft ir._tiated c_nds opewated altimeter-deploy bo|tcutters.

At fuzin£ lower clamp, boltc,Jtt_rs vere fi_._ed, _=_d oper__-_!cn o._ _..he p._e_
and sequencin_ -_sse_bly was initiated. Spin motor squib, retro_otor squibs,

and '._pper cl;_p boitcutters were fired by Lhe P_SA.

3. STATUS OF RANGER 5 FLIGHT _AIL_ARE

a. Survivai Spi_ere

(I) Upper and Lo_,er ' Structures: Three $e:s on hand; one addltior_1
set schedLleu fc_ delivery September 1, 1962.

(2) Insulatlo_ Sl_ll.s: Four sets on handam.

(3) Flotation Shells: Four sets on hand

(_i Capsule Insulati(m: Three fabrlcated, one addltlonal

unlt to be completed October 1, 1962.

(5) C___ing D_.ce, Four xssemb!tes on band

(6) Penetrmtors: Six _sle_bl_es are on hat_; six a_ditioe_!

assemblies are _o be completed _y October 1, 1962.

(7) Transeslt_er: Trs_smitte;s II0 and III have been fabr_*s

cared an_ tuned. _o dlfflculty was experienced vi_h

-: tun_-up or adjv_t_nt of w_luL_tlon index. Some problems
with gold-epoxy bom_ ._.=-.,e been noted in tra_-._¢ter 111.
Bond£ng on Sh_s unit has been te,.r-'-ocmr117 ._mlted _aitin_
re_Its of speclal _ondins tests.

F_brlcatlon of trarmm_tters !;2 and 113 has begun;

however; __u.-:_©s iaort_tton of these units is m_,sLtin s

oonding test results.
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(8) Sequence Timer: Two un£ts have been fabr£cated and
acceptance tested. Fabrica_ton of a _hird unlt is
cc begin i_edlate!y.

(9) 5tarter Ti_er: Three units have been fabricated and
acceptance teste_.

(I0) Seismometer A=pllfier: Two assemblies have been fabri-
cated and acceptance teated. A third assembly hat
be_n fabr£cated and is awaiting acceptance testing.

(It) Squ__bSwitch Assembly: Two ur.£ts have been fabricated
.md acceptance tested. A third unit is currently
oe_ng acceptance tested.

(I2) ¢_elsmomecers- One has been assembled and placed in
tLe structure. Second unit hat been assesbled and
is in revock.

(i3) _i¢ch Assembly: One assembly has been fabricated amd
_ested. Two asa_Iies are current17 being fabricated.

(14) Antenna: _o units fabricar_ed and tested. A third
unit i_ in process.

.elS) Spheye 17: All electro_.cs e_cept tran_aitter have
been instal_ed in upper structure. Intmrcom_c:lon
vlrlng is in process.

(16) _: All s_bas_nblies _sve beer. fitted into
• tructure. Incerconnectio_ wirin 8 og thmse as_amblim$
is to begin t_mediatety.

b. _i,llary _ulmnt

l"k_ status of _joc =echanical componant_ ot,hmr than tim payload
and inner shells it as follows:

t l) I_c_. Liniter_: _,_c heuiaph_ea _[e mmchined and ready
for paylo_4 installation, threa additimml azdts are _n
machining procecs ,,

C

(2) Sinai! Ordnance: _ll zc._iuired ic_ aze on hand and
q_tal ified.
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(3) impact Limiter Covers: Fo,sr sets are oo. hand.

•'_,) Lt=iter Mounting FlangeS: ,_il required upper and
l_er flanges are on hand.

r5) getro_otors: Two _otors, S/N 200 and S/N 208, are
at AHR.

_) _._._otors: T_o __ors, S/N 307 and S/_ 318, are
on ,band.

(7_ _otor SubjeCt Structure A_se_b_2:: t"wo co_nplete
ass_nbltes are on hand,

(8) 5_l?in Restraint: Two u_its on hand.

(9) Lower Harmon Clamp Assembly: ,'--ur clamps on l_nd,
minor _iring ,modificaticrn due for completion August 20,
1962.

(I0) Lc_er Cl_mp Fairing: All flig..t requirements are oo
har,_.

S'4 _

e_/ b'pper ._&armonCla_: A_t t'._ight requirements
ar_ on hahn.

_'_2) Vibration Datspera_: Ali _light req_;irc_ments are on h_n_.

ri3) "fk-er._-_ R_dtation Shield: Flight shield is complete,
_l_tre shield needs slight _odificatior_ and will be
coa_Ie:e by A,_gust 15, 1962,

¢14,) _It_me_er Aas_l_: Both units are _o_ified with new
_-_ tubes. They are in flight acceptance, test process.
D,.m for co_pleti_n on Sept_aber 15, 1962.

(.15) Altta_ter Sugport Structure: _lt parts are availabl_
f_om latest modifics_ian. Aes_nabiy will b_ co_plete by
Auguat 15, 1962.

(16) Capsule Batteries: I_6 items have been rece.ived and
._.mve p_ssed acceptance test, _o additional units are
to be de|iv_red _n A_u_t.-

31
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A_/_O_*UI'I_ON_C DI alSlOf4

flT) A1t|_eter Batcer_: Four nev-deslsn [_B
batteries h_vG-been received and _re bein$ design
proof tested. Five flight ba_terie_ will be
_eiive_ed in Sep[c_mbe_.

(I_) Ai_i__meter 8atter__..Bt_: RequLred par_s are in eseembly
and will be comple_ by AusuJ_ 2_, 1962,

(19) Ine_ia!.Swt¢ch 5"_; All flisht r_q.ir_nte Are on
hind,

_20j --P_e_ and Sequ_: All compo_enCs ar_ on
hand and ho,Jsinss h4ve been fabrlc_ted. AeJembly o_
the unit f,s to be_in approxi_tely Ausult 1_, t9_2,

(21) Exxter,nal,_L,r_ ltsr_es;: One h_znes_ is complete;
_o additional unite _re in proceee.

_. LOb OF NONCONI_OKHING_IATE_IALREPORTSA.ttDASSgI_SLY _UAk_$

On the _ollo_tn$ pages are the A_e_bly Squavk Sheets
_nd the Noncon_ormln s V_erlal Reports (,_HlJt's) _h_l_ _ve been compiled
d_rln S thi_ repot[ins period.

F_bricaClon and teeCins effnrt i_ Incl,_d and covers both
c r_nponents and buildup o_ th_ l_nger _ flight ¢_peule_. Supplm_ntal
Infonm_tion re&_rdins the _M_'_ is tnckuded in prevto_u_ _inute_ o_
_na_e_ent Revte_ Bc_rd Meetinp and i_ only _,_ri_ed in thii report,

_,)
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ASSE_X._ sQuA_ SHEZTS

_;RAWfNG_._o__oSERIAL NO, DAT....ER WORK_o__NSHI_PDg$IG._...__NOK AS-IS [(J_W(;..__

805606(; FP-8 6-2_-62 4 2 2 3 l

8000338 - - 6-26-62 2 - - 2 -

8056')3F FP-8 6-26-62 l 3 3 | -

80566_E PP-8 6-27-62 15 - 11 4 ,,

805665F F'P-8 6-27-62 I ' - 4 7

801 lTl_ DPT-b 6-27-62 2 - 2 -

805666H FI?-8 6-27-62 17 "J 13 5 2

805663G FP-8 6-2_-62 16 ,_ 17 2 !

8_089B Fe-9 7- _-62 7 l 6 2 -

eJ(_O8_)g P'P-11 7 - 5-62 2 0 2 0 0

806086.NC F'P-LO 7 - 5-62 1 - 1 - .,

_060898 FP- ?,0 7 - 5-62 2 l 3 -

_Ot I)3A .DPT-6 7-6-62 2 - L ! ..

_0608q11 F'P-l 0 7-6-62 6 2 4 - 2

_(_s089_8 FP-Ll 7-6-62 2 2 2 - 2

_06 089B FP-,12 7.,".',-o2 3 2 2 l 2

80_,O°J-_NC _P-ll 7-9-62 [0 2 8 -

8ObO84NC lvP. 11 7-9-62 3 - - _ -

806070A i 2"_9 7-9-_2 2 - - 2 -

_06089B _-9 7-I0-62 7 - 2 5 -

8059441_iC T_ !C 7,.10-62 2 - - 2 -

806084NC P'P,-9 7 - ],1-62 2 - - _ 2

_06OB4NC lrP- 12 7-L2-62 3 - 3 - -

806084NC TP-L3 7-L2-62 2 - 2 - -

806084NC 7P-L2 7-12-62 8 - 6 2 --

_. 800089B l_*! l 7-L3-62 6 2 _ _I -

_ 806084NC IPP-13 7-13-62 6 - 4 2 -

, -32-
/
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HO_08_N(" FP-I! 7-14-62 I o _ I

Ho6084NC FPo12 7- 16-62 I 2 _ 0 0

_06070A FP- 2 7-16-62 i Z ! l 0

_O6070A _'P"3 7"l')-62 2 I l 2 O

_SOOOgONC IlO 7-I0-_2 O t4 |_ O 0

_O_q6/,Nr FP-lO 7•_6-62 I t ! I 0

_(;'_g&4NC PP-9 7-16-62 O 1 ! 0 0

_,()_9_,NC PP-8 7-|6-62 0 l [ 0 0

_O_Jh_2-_OINC None 1.17.62 1 | 2 0 0

_SO5682-_03NCNone 7-_7-62 _ ! 2 2 0

ISO5(_t,4NC FP-|O 7-_I-62 2 0 2 0 0

q06090_c ltO 7-17-_2 9 0 _ $ 0

qO*.O_/_NC Vg-!"_ 7- 18- 62 _, 0 1 _ 2

_s06089_ i'P-IO /- _8-62 l 0 1 0 0

_O_9_N(, FP-_, 7 - 18-62 8 O 6 2 0

_0 S96t,N(_ PP-9 7 - 18-62 _, 0 _, O 0

_0._116N(: FP-II 7-19-62 0 3 0 0 3

_S(X)090_.. [_] 7-21-62 Z 0 l l 0

8r,002_C 0 _9 7- 2t - 62 3 0 O 2 1

_0_6_,9G FP-8 ,_23-62 12 l I_2 | 0

_O_l_ FP-II 7-23-62 5 O 5 0 O

80526SA None 7-2_-62 l 0 ! 0 0

qO6496NC 7P-B 7-2/,-62 10 6 R 6 0

806_96N(: FP-9 7-2.%62 9 _, 8 5 O

o05368A FP-t_ 7-25-62 S 0 (, I 0

80609t)N¢ 1_0 7-26-62 26 O 13 1,3 O

80t 17 I:_C None 7-26-62 t 1 2 0 0

80_619H lI 7-2b-62 2 0 2 0 0

806696NC FP,,8 7-27-62 2 0 I l 0
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801LIlNc, None 2-z/-Oz 2 0 l [ O

8060_NC FP-I l 1-2/-02 2 O O 0

806496NC FP-IO /-28-62 l ! _ 4 O

AO6_g6NC YP- lO 7-2R-62 l I ] '_ _,

T{."_',^L 2?6 60 201 _.!4 2!

PER_I_N'rC)V TOTAL B2 I_ 60 ]l. 6

•, -34-
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